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A fruitful way to look at diffraction scattering is to consider it as a shadow of inelastic processes S-channel unitarity gives :
large extent different regions of the phase space.
This suggests that it might be useful to consider their contributions to elastic scattering separately. Hence we split Ginel(t) into two parts :
where Tfi is elastic amplitude and Tni (Tnf) the amplitude of the production process i + n (f + n).
The q-.:,ntities Gi, i = el, inel, are called the elastic and inelastic overlap functions, respectively. C1I Diffraction scattering has been studied for a long time with the help of the Eq.(l) but the progress has not been very rapid -partially due to lack of knowledge of the particle production amplitudeswhichare the input in the approach, partially because Eq.(l) is in spite of its simple appearance actually a very complicated relation. In the last year a new wave of enthusiasm in the above "shadow approach" has grown. This enthusiasm has been triggered by the results of the experiments at the NAL and the ISR : rising total cross-sections, detailed measurements of the s-and t-dependewe of the elastic differential cross-section in protonproton scattering and -of course -by the enormous flow of data on multiparticle production which has greatly improved the understanding of the dynamics of multi-body processes. 
A s t r i k i n g o b s e r v a t i o n i s t h a t G ( t ) changes s i g n 2
i n e l a t t = -0.6 GeV . This r e s u l t has s e v e r a l important consequences. I f Ginel(t) would be a p o l e a s i s assumed e.g. i n t h e old AFS approach, t h i s zero would be a p r o p e r t y of the r e s i d u e of t h e pole.
Hence i t should propagate over t o o t h e r processes s t a y i n g a t a f i x e d v a l u e of t. Such a r e s u l t i s i n apparent disagreement with t h e experimental d a t a ( r e p e a t i n g t h e above e x e r c i s e i n ~+ p s c a t t e r i n g 2 g i v e s t h e zero a t much l a r g e r t-values t~-1 . 3 GeV ) Another important p o i n t i s t h a t t h e change of s i g n of Ginel(t) provides s t r o n g c o n s t r a i n t s on theoret i c a l m u l t i -p a r t i c l e models; i t t u r n s o u t n o t t o be easy t o g e n e r a t e n e g a t i v e shadows.
Models f o r G 7T&:
Let u s s e e how some popul a r p a r t i c l e production models b u i l d up t h e t-dependence of G ( t ) . I n g e n e r a l t h e s l o p e r e c e i v e s cont r i b u t i o n s from t h r e e d i f f e r e n t sources : t h e magnitudes of t h e production amplitudes, t h e phases of t h e production amplitudes and t h e s p i n s of t h e produced p a r t i c l e s . I n d i f f e r e n t models t h e s e e f f e c t s combine i n d i f f e r e n t ways.
I n t h e u n c o r r e l a t e d j e t model (UJM) t h e produced p a r t i c l e s do n o t have any mutual c o r r e l a t i o n s i n t h e momentum space. In p o s i t i o n space, however, they a r e s t r o n g l y c o r r e l a t e d c l u s t e r i n g around t h e posit i o n of t h e i n i t i a l s t a t e p a r t i c l e s . The model
g i v e s -i g n o r i n g phases and s p i n s -an overlap f u n c t i o n of roughly Gaussian shape i n b-space. [I] The RMS r a d i u s of t h i s o v e r l a p f u n c t i o n can be measured by measuring t h e t r a n s v e r s e momentum dependence of t h e s p e c t r a of t h e produced p a r t i c l e s .
The experimentally observed v a l u e of t h e average t r a n s v e r s e momentum of t h e p a r t i c l e s , <p,> N 350MeV corresponds t o a r a d i u s of t h e production volume of l e s s than 112 fermi. This v a l u e i s much too
small t o f i t t h e d a t a , r41it corresponds t o a s l o p e of t h e e l a s t i c d i f f e r e n t i a l c r o s s -s e c t i o n of t h e
o r d e r of 2 G~v -~, whereas experimentally b z 1 0 G~v -~ Hence t h e model i s i n v i o l e n t disagreement with experiment.
This unhappy s i t u a t i o n can be avoided by i n c l uding momentum dependent phases i n t h e model. 14]Such phases correspond t o t r a n s l a t i o n s i n b-space. I3.l
Thus t h e phases can spread o u t t h e b-space volume occupied by t h e produced p a r t i c l e s ( s e e t h e f i g u r e below). It i s obvious t h a t by i n c l u d i n g phases the model can be brought i n t o agreement w i t h t h e d a t a . hut t h e r e s u l t s thus obtained depend completely on how t h e phases a r e handled. This means t h a t t h e mod e l has e s s e n t i a l l y no p r e d i c t i v e power concerning e l a s t i c s c a t t e r i n g . I t can accommodate, f o r example,
an a r b i t r a r i l y f a s t shrinkage a s w e l l a s no s h r i nkage a t a l l .
NO PHASES :
PHASES INCLUDED : absorption region i n the UJM.
\ absorption region from elastic scattering doto I n t h e m u l t i p e r i p h e r a l model (MPM) t h e r e l e v a n t v a r i a b l e s a r e not t h e t r a n s v e r s e momenta of t h e produced p a r t i c l e s b u t t h e momentum t r a n s f e r s of t h e v i r t u a l p a r t i c l e s ( o r Reggeons) exchanged. I n simple v e r s i o n s of t h e f.ITM t h e mplitude i s assumed ; I
t o f a c t o r i z e i n t o a product of ;he momentum t r a n s - 
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The impact parameter s t r u c t u r e of t h e M P M i s ver y d i f f e r e n t from t h a t of t h e UJM. I n t h e M P M t h e n a t u r a l b-space v a r i a b l e s a r e t h e impact parameter s t e p s Abj, i. e. t h e d i f f e r e n c e s between t h e imp a c t parameters of t h e p a r t i c l e s produced next t o each o t h e r i n t h e chain. The assumption t h a t t h e t . ' s f a c t o r i z e implies t h a t t h e impact parameter 3 s t e p s a r e independent. This means t h a t t h e MPM i s 7 1 e q u i v a l e n t t o a random walk i n impact parameter.
The parameters c h a r a c t e r i z i n g t h e b-space walk of t h e MPM, t h e s t e p l e n g t h <Ab ' and t h e t o t a l jnumber of s t e p s , can be estimated from p a r t i c l e production d a t a . Numerically t h e above n a i v e vers i o n of t h e M P M t u r n s o u t t o be i n s t r o n g d i s a g r e e ment with experiment : t h e d i f f e r e n t i a l cross-sect i o n given by t h e model has much too s t e e p t-depen dence ( b~3 0 G~v-' a t 100 GeV/c) and s h r i n k s much too f a s t (a' N 3 G~V-'). C 6 ' ]These t r o u b l e s can P b e cured a t l e a s t p a r t i a l l y by i n t r o d u c i n g c l u s t e r ing e f f e c t s
i n t o t h e model. Q u a l i t a t i v e l y i t i s obvious t h a t c l u s t e r i n g works i n t h e r i g h t d i r e ct i o n : i t reduces t h e number of s t e p s i n t h e chain.
Thus i t reduces both the t-slope and t h e speed of t h e shrinkage. Q u a n t i t a t i v e l y , however, i t i s n o t c l e a r i f t h e c l u s t e r i n g e f f e c t s a r e enough t o b r i n g t h e model i n t o agreement w i t h d a t a ( n o t i c e t h a t t h e s i z e of t h e c l u s t e r s i s s t r o n g l y c o n s t r a i n e d by t h e m u l t i p a r t i c l e c o r r e l a t i o n d a t a I). Careful num e r i c a l s t u d i e s of the c l u s t e r i n g e f f e c t s i n t h e
WM would c l e a r l y be of g r e a t i n t e r e s t .
Another p o s s i b l e way t o modify t h e simple MPM i s t o i n t r o d u c e u n i t a r i t y c o r r e c t i o n s . They cause long-range c o r r e l a t i o n s among t h e produced p a r t ic l e s . Hence t h e walk i n t h e u n i t a r i z e d MF' M i s n o t random b u t c o r r e l a t e d . Q u a n t i t a t i v e s t u d i e s o f t h e b-space s t r u c t u r e of t h e u n i t a r i z e d v e r s i o n s of the m u l t i p e r i p h e r a l model would be very i n t e r e st i n g . The problem of how t o b u i l d up t h e Pomeron (and t h e meson t r a j e c t o r i e s ) i n t h e dual models has
been a c t i v e l y s t u d i e d i n t h e l a s t y e a r . Several very i n t e r e s t i n g new i d e a s has been presented.
They w i l l be reviewed i n t h e t h e o r e t i c a l s e s s i o n s so we s h a l l n o t d i s c u s s them h e r e . 5.-Pomeron Phenomenology : The measurements bOl of e l a s t i c d i f f e r e n t i a l cross-sections i n protonproton s c a t t e r i n g a t t h e ISR have a t t r a c t e d much p~~enomenological i n t e r e s t . The d a t a show c l e a r s t r u c t u r e s a t small t-values : a r a p i d change of t h e s l o p e of t h e order of Ab 2 takes p l a c e a t 2 t " -0.1 Gev . Another i n t e r e s t i n g f e a t u r e of t h e d a t a i s t h a t t h e break observed a t lower e n e r g i e s 2 a t t = -1.3 GeV has developed t o a b e a u t i f u l d i ff r a c t i o n minimum a t t h e ISR.
. The D i f f r a c t i v e Component G ( t ) : The shadow
Dof t h e i n e l a s t i c d i f f r a c t i o n G ( t ) can be calcu-D l a t e d assuming i ) t h e e x c i t a t i o n spectrum, i i ) t h e phase of t h e e x c i t a t i o n and i i i ) t h e decay of t h e d i f f r a c t i v e l y produced systems. GD(t) i s then obt a i n e d by c a l c u l a t i n g t h e loop i n t e g r a l .
This problem has been s t u d i e d i n d e t a i l by Sak a i and White p? These a u t h o r s show t h a t t h e bspace s t r u c t u r e of t h e d i f f r a c t i v e overlap funct i o n GD(b) depends c r i t i c a l l y on t h e assumed s p i n and h e l i c i t y s t r u c t u r e s of t h e e x c i t e d systems. They determine t h e e x c i t a t i o n v e r t i c e s from t h e
ISR proton s p e c t r a . A c a l c u l a t i o n w i t h the assumpt i o n s of a l i n e a r mass-spin r e l a t i o n and of s-chann e l h e l i c i t y c o n s e r v a t i o n l e a d s t o a v e r y c e n t r a l p r o f i l e f o r G ( b ) . A s i m i l a r c a l c u l a t i o n w i t h t h e D assumption of t-channel h e l i c i t y c o n s e r v a t i o n , on the o t h e r hand, l e a d s t o a p e r i
The observed small-t s t r u c t u r e can be simply accomodated by a two-component "disk" + "ring" param e t r i z a t i o n of t h e i n e l a s t i c o v e r l a p f u n c t i o n Ginel(t) ( o r , a l t e r n a t i v e l y , of t h e e l a s t i c s c a t t er i n g a m p l i t i d e i t s e l f ) . Several a u t h o r s have perfor-
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med such two-component f i t s Their r e s u l t s show t h a t i ) i t i s easy t o f i t t h e d a t a w e l l and i i ) t h e r e l a t i v e s i z e of t h e two components depends c r i t i c a ll y on t h e i r assumed shapes. The small-t break corresponds t o a long t a i l i n G (b) extending o u t t o i n e l b-values much l a r g e r than one f e r m i . I n t h e two-component f i t s t h i s large-b t a i l can be described e i t h e r by t h e "disk" component ( s e e e.g t h e f i t s of Sakai t l J and White lgl and Henzi and Valin or by t h e "ring" I t i s very tempting t o i d e n t i f y t h e "ring" component w i t h i n e l a s t i c d i f f r a c t i o n and t h e "disk" component w i t h n o n -d i f f r a c t i v e production[31. I n such r e s u l t s of Sakai and White a l s o support t h i s idea. I n t h e i r model c a l c u l a t i o n shown i n f i g . 2 t h e d i ff r a c t i v e component i s e s s e n t i a l l y a r i n g centered a t I fermi and nail-diffractive component dominates both a t small and a t l a r g e impact parameters. Henyey e t a l . have a d i f f e r e n t i n t e r p r e t a t i o n . They a s s o c i a t e t h e "ring" component t o " d i s s o c i a t i o n processes", t h a t i s t o processes i n which the beam p a r t i c l e s d i ss o c i a t e i n t o t h e i r v i r t u a l c o n s t i t u e n t s b e f o r e s c a tt e r i n g and then only some of these c o n s t i t u e n t s i n t e ra c t with r h e t a r g e t .
Let u s f i n a l l y comment on t h e observed energy dependence of t h e d a t a . A c a r e f u l s t u d y of G inel@) a s a f u n c t i o n of t h e incoming energy r e v e a l s two v e r y important r e s u l t s (see Ugo Amaldi's review i n t h e s e proceedings): i ) t h e v a l u e of G (b=O) i s e s s e n t i a li n e l l y c o n s t a n t through t h e whole ISR energy range a t a l e v e l which i s c l e a r l y below t h e u n i t a r i t y l i m i t (roughly 92-94% of t h e u n i t a r i t y l i m i t ) and i i ) t h e observed r i s e of t h e proton-proton t o t a l cross-section comes from t h e r e g i o n around 6 = 1 fermi. The f i r s t r e s u l t i n d i c a t e s t h a t t h e r i s e of tot is n o t caused by a "naive" s a t u r a t i o n of t h e u n i t a r i t y l i n i t ( i n which the absorption f i r s t reaches t h e 100% c e i l i n g a t b = 0 and then s t a r t s t o expand o u t i n b) b u t i s a a more complicated e f f e c t . A f t e r t h i s o b s e r v a t i o n i t $$ n a t u r a l tFiat t h e r i s l n g c o n t r i B u t i o n i s centered a t I fermi. An expanding "disk" component with a r a d i u s of about 1 fermi would obviously g i v e such a r i s e . A l t e r n a t i v e l y , t h e r i s e could be caused by a growing "ring" c o n t r i b u t i o n centered a t I fermi. The q u e s t i o n of t h e p h y s i c a l o r i g i n of t h i s r i s e i s one of the most e x c i t i n g problems of today's hadron phys i c s and i n solving i t one w i l l probably l e a r n q u i t e a l o t about t h e s t r u c t u r e of elementary p a r t i c l e s . an i n t e r p r e t a . t i o n one should probably blame t h e nond i f f r a c t i v e component f o r t h e large-b t a i l . The
